Mobilization of intracellular calcium by extracellular ATP and by calcium ionophores in the Ehrlich ascites-tumour cell.
We have studied the changes of the intracellular free calcium concentration ([Ca2+]i) effected by external ATP, which induces formation of inositol trisphosphate, and by the divalent cation ionophores ionomycin and A23187. Both, ATP (40 microM) and ionophores (1-80 mumol/l cells ionomycin; 20-400 mumol/l cells A23187), produced a transient rise of [Ca2+]i which reached its maximum within 15-30 s and declined near resting values (about 200 nM) within 1-3 min. When the [Ca2+]i peak surpassed 500 nM a transient cell shrinkage due to simultaneous activation of Ca2+-dependent K+ and Cl- channels was also observed. The cell response was similar in medium containing 1 mM Ca2+ and in Ca2+-free medium, suggesting that the Ca mobilized to the cytosol comes preferently from the intracellular stores. Treatment with low doses of ionophore (1 mumol/l cells for ionomycin; 20 mumol/l cells for A23187) depressed the response to a subsequent treatment, either with ionophore or with ATP. Treatment with ATP did also inhibit the subsequent response to ionophore, but in this case the inhibition was dependent on time, the stronger the shorter the interval between both treatments. This result suggests that the permeabilization of Ca stores by ATP is transient and that Ca can be taken up again by the intracellular stores. Refill was most efficient when Ca2+ was present in the incubation medium. Addition of either ATP or ionomycin (1-25 mumol/l cells) to cells incubated in medium containing 1 mM Ca2+ decreased drastically the total cell Ca content during the following 3 min of incubation. In the case of ATP the total cell levels of Ca returned to the initial values after 7-15 min, whereas in the case of the ionophore they remained decreased during the whole incubation period. These results indicate that Ca released from the intracellular stores by either ATP or ionophores is quickly extruded by active mechanisms located at the plasma membrane. They also suggest that, under the conditions studied here, with 1 mM Ca2+ outside, the Ca-mobilizing effect of ionophores is stronger in endomembranes than in the plasma membrane.